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PACKAGING SUBSTRATE AND
FABRICATION METHOD THEREOF
BACKGROUND OF THE INVENTION

0001 1. Field of the Invention
0002 The present invention relates to packaging sub
strates and fabrication methods thereof, and more particu
larly, to a packaging Substrate having conductive posts and a
fabrication method thereof.

0003 2. Description of Related Art
0004 Along with the miniaturization of electronic prod
ucts, printed circuitboards have less area available for mount
ing package structures. Accordingly, 3D-stack technologies
have been developed to form 3D-stack structures. In such a
3D-stack structure, a plurality of conductive bumps or posts
are formed on a package structure so as for another package
structure to be stacked thereon, thereby forming a package on
package (POP) structure to meet the requirements of small
bonding area and high element density.
0005 FIGS. 1A to 1J are schematic cross-sectional views
showing a conventional packaging Substrate used for a stack
package structure and a fabrication method thereof.
0006 Referring to FIG. 1A, a substrate body 10 having
opposite first and second surfaces 10a, 10b is provided. The
first surface 10a has a plurality of first conductive pads 111
and a plurality of second conductive pads 112, and the second
surface 10b has a plurality of third conductive pads 113. A
first insulating layer 12a is formed on the first surface 10a and
has a plurality of first openings 121 for exposing the first
conductive pads 111 and a plurality of second openings 122
for exposing the second conductive pads 112. A second insu
lating layer 12b is formed on the second surface 10b and has
a plurality of third openings 123 for exposing the third con
ductive pads 113.
0007 Referring to FIG. 1B, a first conductive layer 13a is
formed on the first insulating layer 12a, the first conductive
pads 111 and the second conductive pads 112 and a second
conductive layer 13b is formed on the second insulating layer
12b and the third conductive pads 113.
0008 Referring to FIG. 1C, a first resist layer 14a is
formed on the first conductive layer 13a and has a plurality of
fourth openings 141 for exposing the first openings 121 of the
first insulating layer 12a and a plurality of fifth openings 142
for exposing the second openings 122 of the first insulating
layer 12a. Further, a third resist layer 14b is formed on the
second conductive layer 13b.
0009 Referring to FIG. 1D, a plurality of first conductive
bumps 151 are formed in the fourth openings 141 of the first
resist layer 14 and a plurality of second conductive bumps 152
are formed in the fifth openings 142 of the first resist layer 14.
0010 Referring to FIG. 1E, a second resist layer 17 is
formed on the first resist layer 14a, the first conductive bumps
151 and the second conductive bumps 152 and has a plurality
of sixth openings 170 for exposing the second conductive
bumps 152.
0011 Referring to FIG.1F, a solder layer 16 is formed on
the second conductive bumps 152.
0012 Referring to FIG. 1G, the second resist layer 17, the
first resist layer 14a and the third resist layer 14b are removed.
0013 Referring to FIG. 1H, a fourth resist layer 19a is
formed on the first conductive layer 13a and the solder layer
16 and has a plurality of seventh openings 190 corresponding
in position to the first conductive bumps 151 and a fifth resist
layer 19b is formed on the second conductive layer 13b.

0014 Referring to FIG. 1I, a plurality of conductive posts
18 are formed on the first conductive bumps 151.
(0015 Referring to FIG. 1J, the fourth resist layer 19a and
the first conductive layer 13a covered by the fourth resist
layer 19a, and the fifth resist layer 19b and the second con
ductive layer 13b covered by the fifth resist layer 19b are
removed.

0016. However, the above-described method requires
three patterning processes for forming the resist layers and
two removing processes for removing the resist layers. As
Such, the fabrication process is quite complicated, time-con
Suming and costly, thus resulting in low competitiveness.
0017. Therefore, there is a need to provide a packaging
substrate and a fabrication method thereof so as to overcome
the above-described drawbacks.
SUMMARY OF THE INVENTION

0018. In view of the above-described drawbacks, the
present invention provides a semiconductor Substrate, which
comprises: a Substrate body having a first Surface with a
plurality of first conductive pads and a plurality of second
conductive pads and a second Surface opposite to the first
Surface; a first insulating layer formed on the first Surface of
the Substrate body and having a plurality of first openings for
exposing the first conductive pads and a plurality of second
openings for exposing the second conductive pads; a conduc
tive layer formed on the first conductive pads, the second
conductive pads and the first insulating layer around periph
eries of the first and second conductive pads; a plurality of
first conductive bumps formed on the conductive layer on the
first conductive pads and a plurality of second conductive
bumps formed on the conductive layer on the second conduc
tive pads; a solder layer formed on the second conductive
bumps; and a plurality of conductive posts formed on the first
conductive bumps and having a width different from that of
the first conductive bumps.
0019. The present invention provides another packaging
Substrate, which comprises: a Substrate body having a first
surface with a plurality of first conductive pads and a plurality
of second conductive pads and a second Surface opposite to
the first surface; a first insulating layer formed on the first
surface of the substrate body and having a plurality of first
openings for exposing the first conductive pads and a plurality
of second openings for exposing the second conductive pads;
a conductive layer formed on the first conductive pads, the
second conductive pads and the first insulating layer around
peripheries of the first and second conductive pads; a plurality
of conductive bumps formed on the conductive layer on the
second conductive pads; a solderlayer formed on the conduc
tive bumps; and a plurality of conductive posts formed on the
conductive layer on the first conductive pads.
0020. The present invention further provides a fabrication
method of a packaging Substrate, which comprises the steps
of providing a substrate body having a first Surface with a
plurality of first conductive pads and a plurality of second
conductive pads and a second Surface opposite to the first
surface; forming on the first surface of the substrate body a
first insulating layer having a plurality of first openings for
exposing the first conductive pads and a plurality of second
openings for exposing the second conductive pads; forming a
conductive layer on the first insulating layer, the first conduc
tive pads and the second conductive pads; forming on the
conductive layer a first resist layer having a plurality of fourth
openings for exposing the first openings of the first insulating
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layer and a plurality of fifth openings for exposing the second
openings of the first insulating layer, forming a plurality of
first conductive bumps in the fourth openings and a plurality
of second conductive bumps in the fifth openings by electro
plating; forming a solder layer on the first conductive bumps
and the second conductive bumps; forming a second resist
layer on the first resist layer and the solder layer, wherein the
second resist layer has a plurality of sixth openings corre
sponding in position to the first conductive bumps; removing
the Solder layer on the first conductive bumps; forming a
plurality of conductive posts on the first conductive bumps;
and removing the second resist layer, the first resist layer and
the conductive layer covered by the first and second resist
layers.
0021. The present invention further provides another fab
rication method of a packaging Substrate, which comprises
the steps of providing a Substrate body having a first Surface
with a plurality of first conductive pads and a plurality of
second conductive pads and a second Surface opposite to the
first surface; forming on the first surface of the substrate body
a first insulating layer having a plurality of first openings for
exposing the first conductive pads and a plurality of second
openings for exposing the second conductive pads; forming a
conductive layer on the first insulating layer, the first conduc
tive pads and the second conductive pads; forming on the
conductive layer a first resist layer having a plurality of fourth
openings for exposing the second openings of the first insu
lating layer; forming a plurality of conductive bumps in the
fourth openings by electroplating; forming a solder layer on
the conductive bumps; removing the first resist layer, forming
a second resist layer on the conductive layer, the conductive
bumps and the solder layer, wherein the second resist layer
has a plurality of fifth openings corresponding in position to
the first openings of the first insulating layer, forming a plu
rality of conductive posts on the conductive layer in the fifth
openings of the second resist layer; and removing the second
resist layer and the conductive layer covered by the second
resist layer.
0022. Therefore, by reducing the number of times to per
form the patterning and removing processes of the resist
layers for forming the conductive bumps and the conductive
posts, the present invention simplifies the fabrication process
and reduces the fabrication time and cost.
BRIEF DESCRIPTION OF DRAWINGS

0023 FIGS. 1A to 1J are schematic cross-sectional views
showing a conventional packaging Substrate used for a stack
package structure and a fabrication method thereof;
0024 FIGS. 2A to 2I are schematic cross-sectional views
showing a packaging Substrate and a fabrication method
thereof according to a first embodiment of the present inven
tion, wherein FIGS. 2F" to 2I' and FIGS. 2F" to 2I" show
different embodiments of FIGS. 2F to 2I; and
0.025 FIGS. 3A to 3I are schematic cross-sectional views

showing a packaging Substrate and a fabrication method
thereof according to a second embodiment of the present
invention.
DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

0026. The following illustrative embodiments are pro
vided to illustrate the disclosure of the present invention,

these and other advantages and effects can be apparent to
those in the art after reading this specification.
0027. It should be noted that the drawings are only for
illustrative purposes and not intended to limit the present
invention. Meanwhile, terms such as “on”, “periphery' etc.
are only used as a matter of descriptive convenience and not
intended to have any other significance or provide limitations
for the present invention.
First Embodiment

0028 FIGS. 2A to 2I are schematic cross-sectional views
showing a packaging Substrate and a fabrication method
thereof according to a first embodiment of the present inven
tion. FIGS. 2F" to 2I" and FIGS. 2F" to 2I" show different
embodiments of FIGS. 2F to 2I.

0029 Referring to FIG. 2A, a substrate body 20 having a
first surface 20a and a second surface 20b opposite to the first
surface 20a is provided. The first surface 20a has a plurality of
first conductive pads 211 and a plurality of second conductive
pads 212, and the second surface 20b has a plurality of third
conductive pads 213. A first insulating layer 22a is formed on
the first surface 20a of the substrate body 20 and has a plu
rality of first openings 221 for exposing the first conductive
pads 211 and a plurality of second openings 222 for exposing
the second conductive pads 212. A second insulating layer
22b is formed on the second surface 20b of the substrate body
20 and has a plurality of third openings 223 for exposing the
third conductive pads 213. The substrate body 20 can be a
core layer, a multi-layer board having a core layer, a coreless
single-layer board or a coreless multi-layer board.
0030) Referring to FIG.2B, a first conductive layer 23a is
formed on the first insulating layer 22a and the first and
second conductive pads 211, 212, and a second conductive
layer 23b is formed on the second insulating layer 22b and the
third conductive pads 213.
0031 Referring to FIG. 2C, a first resist layer 24a is
formed on the first conductive layer 23a and has a plurality of
fourth openings 241 for exposing the first openings 221 of the
first insulating layer 22a and a plurality of fifth openings 242
for exposing the second openings 222 of the first insulating
layer 22a, and a third resist layer 24b is formed on the second
conductive layer 23b.
0032 Referring to FIG. 2D, a plurality of first conductive
bumps 251 are formed in the fourth openings 241 and a
plurality of second conductive bumps 252 are formed in the
fifth openings 242. The first conductive bumps 251 and the
second conductive bumps 252 can be made of copper.
0033 Referring to FIG. 2E, a solder layer 26 is formed on
the first conductive bumps 251 and the second bumps 252.
0034) Referring to FIG. 2F, a second resist layer 27 is
formed on the first resist layer 24a and the solder layer 26 and
has a plurality of sixth openings 270 corresponding in posi
tion to the first conductive bumps 251. The sixth openings 270
are equal in projective width to the fourth openings 241.
0035) Referring to FIG. 2G, the solderlayer 26 on the first
conductive bumps 251 is removed.
0036 Referring to FIG.2H, a plurality of conductive posts
28 are formed on the first conductive bumps 251. The con
ductive posts 28 can be made of copper.
0037 Referring to FIG. 2I, the second resist layer 27, the
first resist layer 24a and the first conductive layer 23a covered
by the first and second resist layers 24a, 27 are removed, and
the third resist layer 24b and the second conductive layer 23b
covered by the third resist layer 24b are removed.
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0038 FIGS. 2F" to 2I' and FIGS. 2F" to 2I" show different
embodiments of FIGS. 2F to 2I. Referring to FIGS. 2F" to 2I',
the sixth openings 270 of the second resist layer 27 can be
greater in projective width than the fourth openings 241 of the
first resist layer 24. Referring to FIGS. 2F" to 2I", the sixth
openings 270 of the second resist layer 27 can be less in
projective width than the fourth openings 241 of the first resist
layer 24.
Second Embodiment

0039 FIGS. 3A to 3I are schematic cross-sectional views
showing a packaging Substrate and a fabrication method
thereof according to a second embodiment of the present
invention.

0040. Referring to FIG. 3A, a substrate body 20 having a
first surface 20a and a second surface 20b opposite to the first
surface 20a is provided. The first surface 20a has a plurality of
first conductive pads 211 and a plurality of second conductive
pads 212, and the second surface 20b has a plurality of third
conductive pads 213. A first insulating layer 22a is formed on
the first surface 20a of the substrate body 20 and has a plu
rality of first openings 221 for exposing the first conductive
pads 211 and a plurality of second openings 222 for exposing
the second conductive pads 212. A second insulating layer
22b is formed on the second surface 20b of the substrate body
20 and has a plurality of third openings 223 for exposing the
third conductive pads 213. The substrate body 20 can be a
core layer, a multi-layer board having a core layer, a coreless
single-layer board or a coreless multi-layer board.
0041 Referring to FIG.3B, a first conductive layer 23a is
formed on the first insulating layer 22a and the first and
second conductive pads 211, 212, and a second conductive
layer 23b is formed on the second insulating layer 22b and the
third conductive pads 213.
0042. Referring to FIG. 3C, a first resist layer 24a is
formed on the first conductive layer 23a and has a plurality of
fourth openings 240 for exposing the second openings 222 of
the first insulating layer 22a, and a third resist layer 24b is
formed on the second conductive layer 23b.
0043. Referring to FIG. 3D, a plurality of conductive
bumps 25 are formed in the fourth openings 240. The con
ductive bumps 25 can be made of copper.
0044) Referring to FIG.3E, a solder layer 26 is formed on
the conductive bumps 25.
0045 Referring to FIG.3F, the first resist layer 24a and the
third resist layer 24b are removed.
0046 Referring to FIG. 3G, a second resist layer 27a is
formed on the first conductive layer 23a, the conductive
bumps 25 and the solder layer 26 and has a plurality of fifth
openings 271 corresponding in position to the first openings
221, and a fourth resist layer 27b is formed on the second
conductive layer 23b.
0047 Referring to FIG.3H, a plurality of conductive posts
28 are formed on the first conductive layer 23a in the fifth
openings 271 of the second resist layer 27a. The conductive
posts 28 can be made of copper.
0048 Referring to FIG.3I, the second resist layer 27 and
the first conductive layer 23a covered by the first resist layers
27 are removed, and the fourth resist layer 27b and the second
conductive layer 23b covered by the fourth resist layer 27b are
removed.

0049. The present invention further provides a packaging
substrate, which has: a substrate body 20 having a first surface
20a with a plurality of first conductive pads 211 and a plural

ity of second conductive pads 212 and a second surface 20b
opposite to the first Surface 20a; a first insulating layer 22a
formed on the first surface 20a and having a plurality of first
openings 221 for exposing the first conductive pads 211 and
a plurality of second openings 222 for exposing the second
conductive pads 212; a first conductive layer 23a formed on
the first conductive pads 211, the second conductive pads 212
and the first insulating layer 22a around peripheries of the first
and second conductive pads 211, 212; a plurality of first
conductive bumps 251 formed on the first conductive layer
23a on the first conductive pads 211 and a plurality of second
conductive bumps 252 formed on the first conductive layer
23a on the second conductive pads 212; a solder layer 26
formed on the second conductive bumps 252; and a plurality
of conductive posts 28 formed on the first conductive bumps
251 and having a width different from that of the first con
ductive bumps 251.
0050. In the above-described packaging substrate, the
width of the conductive posts 28 is greater or less than that of
the first conductive bumps 251.
0051. In the above-described packaging substrate, the sec
ond surface 20b of the substrate body 20 further has a plural
ity of third conductive pads 213 and a second insulating layer
22b is formed on the second surface 20b and has a plurality of
third openings 223 for exposing the third conductive pads
213.

0052. In the above-described packaging substrate, the sub
strate body 20 can be a core layer, a multi-layer board having
a core layer, a coreless single-layer board or a coreless multi
layer board. The first conductive bumps 251, the second con
ductive bumps 252 and the conductive posts 28 can be made
of copper.
0053. The present invention further provides another
packaging Substrate, which has: a Substrate body 20 having a
first surface 20a with a plurality of first conductive pads 211
and a plurality of second conductive pads 212 and a second
surface 20b opposite to the first surface 20a; a first insulating
layer 22a formed on the first surface 20a and having a plu
rality of first openings 221 for exposing the first conductive
pads 211 and a plurality of second openings 222 for exposing
the second conductive pads 212; a first conductive layer 23a
formed on the first conductive pads 211, the second conduc
tive pads 212 and the first insulating layer 22a around periph
eries of the first and second conductive pads 211, 212; a
plurality of conductive bumps 25 formed on the first conduc
tive layer 23a on the second conductive pads 212; a solder
layer 26 formed on the conductive bumps 25; and a plurality
of conductive posts 28 formed on the first conductive layer
23a on the first conductive pads 211.
0054. In the above-described packaging substrate, the sub
strate body 20 can be a core layer, a multi-layer board having
a core layer, a coreless single-layer board or a coreless multi
layer board.
0055. In the above-described packaging substrate, the sec
ond surface 20b of the substrate body 20 further has a plural
ity of third conductive pads 213 and a second insulating layer
22b is formed on the second surface 20b and has a plurality of
third openings 223 exposing the third conductive pads 213.
0056. In the above-described packaging substrate, the
conductive bump 25 and the conductive posts 28 can be made
of copper.
0057 Therefore, by reducing the number of times to per
form the patterning and removing processes of the resist
layers for forming the conductive bumps and the conductive
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posts, the present invention simplifies the fabrication process
and reduces the fabrication time and cost.

0058. The above-described descriptions of the detailed
embodiments are only to illustrate the preferred implementa
tion according to the present invention, and it is not to limit the
Scope of the present invention. Accordingly, all modifications
and variations completed by those with ordinary skill in the
art should fall within the scope of present invention defined by
the appended claims.
What is claimed is:

1. A packaging Substrate, comprising:
a substrate body having a first surface with a plurality of
first conductive pads and a plurality of second conduc
tive pads and a second Surface opposite to the first Sur
face;

a first insulating layer formed on the first surface of the
Substrate body and having a plurality of first openings
for exposing the first conductive pads and a plurality of
second openings for exposing the second conductive
pads;
a conductive layer formed on the first conductive pads, the
second conductive pads and the first insulating layer
around peripheries of the first and second conductive
pads;
a plurality of first conductive bumps formed on the con
ductive layer on the first conductive pads and a plurality
of second conductive bumps formed on the conductive
layer on the second conductive pads;
a solderlayerformed on the second conductive bumps; and
a plurality of conductive posts formed on the first conduc
tive bumps and having a width different from that of the
first conductive bumps.
2. The substrate of claim 1, wherein the width of the con

ductive posts is greater than that of the first conductive bumps.
3. The substrate of claim 1, wherein the width of the con

ductive posts is less than that of the first conductive bumps.
4. The substrate of claim 1, wherein the substrate body is a
core layer, a multi-layer board having a core layer, a coreless
single-layer board or a coreless multi-layer board.
5. The substrate of claim 1, wherein the second surface of

the substrate body further has a plurality of third conductive
pads, and the Substrate further comprises a second insulating
layer formed on the second surface of the substrate body and
having a plurality of third openings for exposing the third
conductive pads.
6. The substrate of claim 1, wherein the first conductive

bumps, the second conductive bumps and the conductive
posts are made of copper.
7. A packaging Substrate, comprising:
a substrate body having a first surface with a plurality of
first conductive pads and a plurality of second conduc
tive pads and a second Surface opposite to the first Sur
face;

a first insulating layer formed on the first surface of the
Substrate body and having a plurality of first openings
for exposing the first conductive pads and a plurality of
second openings for exposing the second conductive
pads;
a conductive layer formed on the first conductive pads, the
second conductive pads and the first insulating layer
around peripheries of the first and second conductive
pads;
a plurality of conductive bumps formed on the conductive
layer on the second conductive pads;

a solder layer formed on the conductive bumps; and
a plurality of conductive posts formed on the conductive
layer on the first conductive pads.
8. The substrate of claim 7, wherein the substrate body is a
core layer, a multi-layer board having a core layer, a coreless
single-layer board or a coreless multi-layer board.
9. The substrate of claim 7, wherein the second surface of

the substrate body further has a plurality of third conductive
pads, and the Substrate further comprises a second insulating
layer formed on the second surface of the substrate body and
having a plurality of third openings for exposing the third
conductive pads.
10. The substrate of claim 7, wherein the conductive bumps
and the conductive posts are made of copper.
11. A fabrication method of a packaging Substrate, com
prising the steps of:
providing a Substrate body having a first Surface with a
plurality of first conductive pads and a plurality of Sec
ond conductive pads and a second surface opposite to the
first surface;

forming on the first surface of the substrate body a first
insulating layer having a plurality of first openings for
exposing the first conductive pads and a plurality of
second openings for exposing the second conductive
pads;
forming a conductive layer on the first insulating layer, the
first conductive pads and the second conductive pads;
forming on the conductive layer a first resist layer having a
plurality of fourth openings for exposing the first open
ings of the first insulating layer and a plurality of fifth
openings for exposing the second openings of the first
insulating layer;
forming a plurality of first conductive bumps in the fourth
openings and a plurality of second conductive bumps in
the fifth openings by electroplating:
forming a solder layer on the first conductive bumps and
the second conductive bumps;
forming a second resist layer on the first resist layer and the
Solder layer, wherein the second resist layer has a plu
rality of sixth openings corresponding in position to the
first conductive bumps;
removing the Solder layer on the first conductive bumps;
forming a plurality of conductive posts on the first conduc
tive bumps; and
removing the second resist layer, the first resist layer and
the conductive layer covered by the first and second
resist layers.
12. The method of claim 11, wherein the sixth openings of
the second resist layer are greater in projective width than,
equal in projective width to or less in projective width than the
fourth openings of the first resist layer.
13. The method of claim 11, wherein the substrate body is
a core layer, a multi-layerboard having a core layer, a coreless
single-layer board or a coreless multi-layer board.
14. The method of claim 11, wherein the second surface of

the substrate body further has a plurality of third conductive
pads, and the method further comprises forming on the sec
ond Surface of the Substrate body a second insulating layer
having a plurality of third openings for exposing the third
conductive pads.
15. The method of claim 11, wherein the first conductive

bumps, the second conductive bumps and the conductive
posts are made of copper.
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16. A fabrication method of a packaging Substrate, com
prising the steps of:
providing a Substrate body having a first Surface with a
plurality of first conductive pads and a plurality of sec
ond conductive pads and a second Surface opposite to the
first surface;

forming on the first surface of the substrate body a first
insulating layer having a plurality of first openings for
exposing the first conductive pads and a plurality of
second openings for exposing the second conductive
pads;
forming a conductive layer on the first insulating layer, the
first conductive pads and the second conductive pads;
forming on the conductive layer a first resist layer having a
plurality of fourth openings for exposing the second
openings of the first insulating layer,
forming a plurality of conductive bumps in the fourth open
ings by electroplating:
forming a solder layer on the conductive bumps;
removing the first resist layer;

forming a second resist layer on the conductive layer, the
conductive bumps and the Solder layer, wherein the Sec
ond resist layer has a plurality of fifth openings corre
sponding in position to the first openings of the first
insulating layer;
forming a plurality of conductive posts on the conductive
layer in the fifth openings of the second resist layer, and
removing the second resist layer and the conductive layer
covered by the second resist layer.
17. The method of claim 16, wherein the substrate body is
a core layer, a multi-layerboard having a core layer, a coreless
single-layer board or a coreless multi-layer board.
18. The method of claim 16, wherein the second surface of

the substrate body further has a plurality of third conductive
pads, and the method further comprises forming on the sec
ond Surface of the Substrate body a second insulating layer
having a plurality of third openings for exposing the third
conductive pads.
19. The method of claim 16, wherein the conductive bumps
and the conductive posts are made of copper.
k

k

k

k

k

